ABSTRACT O b j e c t ive :
Introduction
C o nventional " bl i n d " local cort i c o steroid injection of the carpal tunnel is an effective therapy for patients with carpal tunnel syndrome (CTS). If perfo rmed by a trained rheumat o l ogi s t , this is a quick, inexpensive, and effect ive pro c e d u re, e s p e c i a l ly in pat i e n t s with CTS secondary to flexor tenosynovitis. However, the risk of tendon and nerve damage can be significant if the injection is not performed according to cl e a rly defined cardinal rules (1) . Moreover, nerve lesions induced by the tip of the needle can occur even after standard placement of the needle due to possible variations in the position of the median nerve from patient to patient. Ultrasonography offers an inexpensive and efficient technique for the rapid and accurate assessment of soft tissues (2-4). Intra-lesional therapy under sonographic guidance may play a key role in allowing the safe placement of the needle in "critical areas" such as the carpal tunnel (5). The aim of this pictorial essay was to propose a rapid and simple method of performing sonographic-guided intralesional therapy in CTS and to familiarize rheumatologists with the sonographic features of CTS. 
Patient and technique

Patient
The images in this report were obtained in a typical RA patient with CTS secondary to finger flexor tenosynovitis. The patient was a 50-ye a r-old male with a 2-year history of rheumat o i d arthritis (RA). His CTS was of rapid onset and characterized by severe symptoms (nocturnal pain in his right hand associated with a loss of feeling and paraesthesias of the first three fingers). Tinel's and Phalen's signs were markedly positive.
Methods
Images were obtained using a real-time u l t rasound system (AU4-idea; Esaote B i o m e d i c a , G e n o a , I t a ly) equipped with a 13-MHz linear transducer. Sonographic examination of the carpal tunnel included longitudinal and tra n sverse scans on the volar side. Needle placement in the carpal tunnel and the s t e roid injection we re perfo rmed in four steps: 1) the entrance point of the needle was determined by placing a fine metal clip between the skin and the transducer. The best injection site could be selected when the acoustic shadow of the metal clip crossed the carpal tunnel at a safe distance from blood vessels, tendons, and the median nerve; 2) the point of injection was marked on the skin by a pencil; 3) the introduction of the needle into the target area (widened tendon sheath) was performed under sonographic guidance (tra n s ve rse scan of the carpal tunnel). The needle appears as a distinct, hyperechoic, small round spot ge n e rating a "comet-tail" artifact; 4) the aspiration and injection of the steroid was performed under sonographic control (6-10). Figure 1 shows the sonographic features of the right carpal tunnel before intralesional therapy. The median nerve can be easily distinguished from the adjacent tendons on the basis of its position within the tunnel and the typical e ch o t ex t u re (isolated echoic dots aga i n s t an anechoic background surrounded by a sharply echoic contour corresponding to the perineurium) that contrasts with the typical cross-sectional aspect of the tendons (multiple tightly packed echogenic dots) (11, 12) . The main finding was a marked tendon sheath widening of the deep flexor tendon of the first finger with compression of the median nerve. The morphology and ech o t ex t u re of the right median nerve were normal. The shape and size of the right and left nerves showed no difference. There was no clinical or sonographic evidence of flexor tenosynovitis of the wrist and/or carpal tunnel syndrome in the left hand. Figure 2 shows the identification of the safest access route to the widened ten- don sheath. The optimal entrance point (width = 5 mm) is located between the medial nerve and the flexor carpi radialis tendon. Figure 3 shows the correct placement of the needle inside the tendon sheath. Figure 4 shows the sonographic pattern just after the injection. The steroid suspension ap p e a rs as a mildly echoic area around the needle. Marked clinical impr ovement occurred within 3 days after the steroid injection and was still present at the follow-up visit 6 weeks later (Fig. 5) .
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Discussion
This pictorial essay shows that a correct and safe placement of the needle for steroid injection into the carpal tunnel can be performed under sonographic guidance. The best point for the injection can be selected to allow the s a fest ap p ro a ch to the target are a , which usually corresponds to the area of the greatest fluid collection within a widened tendon sheath. This approach may avoid iatrogenic lesions to the tendon or nerve caused by the tip of the needle and/or the corticosteroid injection. Sonographic guided injection could improve the clinical efficacy of the intralesional treatment of CTS by a l l owing cort i c o s t e roid injection into the most appropriate target area. S o n ographic-guided intralesional therapy of the finger flexor tendons requires high quality sonographic equipment with very high-frequency transd u c e rs (not less than 8-MHz). High power resolution plays a key role in ensuring the "step by step"control of needle placement in the target area.
